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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Device] 
[0012] 

After making this design in view of such a conventional technical problem, mixing the refrigerant 
which went via the evaporator for freezer compartments, and the refrigerant which went via the 
evaporator for cold storage and raising a pressure, by supplying a compressor A single-loop cycle 
applicable not only to a mixed refrigerant but a pure refrigerant is constituted, and it aims at offering 
the freezer of the refrigerator which has two evaporators which can maximum-ize energy efficiency 
the minimum costs. 
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TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

After it starts the freezer of the refrigerator equipped with two evaporators, it is mixed while the 
refrigerant which went via the evaporator for freezer compartments, and the refrigerant which went 
via the evaporator for cold storage went via the ejector in detail, and this design is staged on a 
pressure, it is related with the freezer of the refrigerator equipped with two evaporators characterized 
by supplying a compressor. 
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MEANS 

[Means for Solving the Problem] 
[0013] 

In the freezer of the refrigerator equipped with two evaporators concerning this design in order to 
attain such a purpose The compressor into which a refrigerant is made to compress, and the 
condenser which makes the refrigerant compressed by said compressor condense, An expansion 
means for freezer compartments to make the 1st pressure decompress the refrigerant condensed by 
said condenser, An expansion means for cold storage to make the 2nd pressure decompress the 
refrigerant condensed by said condenser, The evaporator for freezer compartments which makes the 
1st temperature cool the air which is made to evaporate the refrigerant which expanded with said 
expansion means for freezer compartments, and is supplied to a freezer compartment, The 
evaporator for cold storage which makes the 2nd temperature cool the air which is made to evaporate 
the refrigerant which expanded with said expansion means for cold storage, and is supplied to cold 
storage, After mixing the refrigerant which went via said evaporator for freezer compartments, and 
the refrigerant which went via said evaporator for freezer compartments and raising a pressure, the 
ejector supplied to said compressor is included and it is constituted. 
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EFFECT OF THE INVENTION 



[Effect of the Device] 
[0014] 

After mixing with an ejector the refrigerant which went via the evaporator for freezer compartments, 
and the refrigerant which went via the evaporator for cold storage in the freezer of the refrigerator 
equipped with two evaporators concerning this design and raising a pressure so that it may explain 
below, in order to supply a compressor, a single-loop cycle applicable to a pure refrigerant is 
constituted, and it is effective in the ability to be able to maximum-ize energy efficiency with the 
minimum manufacturing cost. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[Field of the Invention] 
[0001] 

After it starts the freezer of the refrigerator equipped with two evaporators, it is mixed while the 
refrigerant which went via the evaporator for freezer compartments, and the refrigerant which went 
via the evaporator for cold storage went via the ejector in detail, and this design is staged on a 
pressure, it is related with the freezer of the refrigerator equipped with two evaporators characterized 
by supplying a compressor. 
[Background of the Invention] 
[0002] 

The compressor 1 which is made to compress a refrigerant and is transformed to the steamy 
condition of elevated-temperature high pressure as the freezer of a refrigerator was conventionally 
shown in drawing 5 , The condenser 2 which raises the temperature of the air of said perimeter at the 
same time it makes high-pressure liquefied voice condense by carrying out heat exchange of the 
refrigerant which changed into the steamy condition of elevated-temperature high pressure with this 
compressor 1 to surrounding air, The expansion device 4 transformed to the condition of making the 
refrigerant which changed into the high-pressure liquid condition with this condenser 2 
decompressing, and being easy to evaporate, While making it change into the steamy condition of 
low-temperature low voltage by carrying out heat exchange of the refrigerant which went via said 
expansion device 4 to surrounding air, the evaporator 5 to which the temperature of the air of said 
perimeter is dropped was included, and it was constituted. 
[0003] 

Here, said compressor 1 and condenser 2 were contained by the machine room (un-illustrating) of a 
refrigerator, and ********** wearing was carried out at the one side of said condenser 2 with the 
motor 7 which supplies power to the heat dissipation fan 3 and this heat dissipation fan 3 for making 
this condenser 2 radiate heat. 

Moreover, ********** wearing of said evaporator 5 was carried out with the motor 10 which the 
back side of the freezer compartment 8 of a refrigerator is equipped with, supplies cold to said 
freezer compartment 8 and cold storage 9, and supplies power to the frozen fan 6 and this frozen fan 
6 for carrying out endoergic [ of this evaporator 5 ] to the one side of said evaporator 5. 
[0004] 

Hereafter, based on drawing 6 , it explains to actuation of the freezer of the conventional refrigerator 
constituted in this way. 

First, the refrigerant of the low-temperature low voltage condition a which flowed into the 
compressor 1 is compressed by said compressor 1, changes to the steamy condition b of elevated- 
temperature high pressure, and is inhaled by the condenser 2, and this condenser 2 emits heat and 
changes the refrigerant of said elevated-temperature high pressure to the liquefied voice c or cf of 
ordinary temperature high pressure. 

subsequently, the part decompresses the refrigerant of ordinary temperature high pressure condensed 
by said condenser 2, going via the expansion device 4 — having ~ etc. — it expands in enthalpy and a 
liquid and a gas will be 2 phase mixed [ d ]. 
[0005] 
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Subsequently, the refrigerant d of said 2 phase condition inhaled by the evaporator 5 is evaporated 
completely, changes to the low-temperature low voltage conditions a or ag, takes surrounding heat in 
this process, and makes a perimeter cool. 

Subsequently, since the air cooled with said evaporator 5 flows into a freezer compartment 8 and 
cold storage 9 via a cold duct (un-illustrating) and a flow regulator (un-illustrating), respectively, 
these freezer compartments 8 and cold storage 9 can maintain -18 degrees C and -4 degrees C, and 
the fixed temperature, respectively. 
[0006] 

However, it sets to the freezer of such a conventional refrigerator, one evaporator installed in the 
back side of a freezer compartment — using it — a freezer compartment and cold storage — ******, 
in order to make it cool at temperature Since it was necessary to double the evaporation pressure of 
the refrigerant in said evaporator with the pressure applicable to the saturation temperature of a 
freezer compartment lower than the temperature of cold storage, the differential pressure between an 
evaporator and a condenser became large, the compressor changed into the overload condition, and 
there was an inconvenient point that the energy efficiency of a refrigerator fell. 
[0007] 

And in the freezer of the conventional refrigerator, it was the process which distributes and supplies 
the air cooled with said evaporator to a freezer compartment and cold storage, and since mutual 
mixing of the air of these freezer compartments and cold storage was carried out, the moisture of 
cold storage and the smell of food flowed into the freezer compartment, and there was an 
inconvenient point that the amenity inside a refrigerator fell. 
[0008] 

Moreover, in the freezer of the conventional refrigerator, in order that the moisture which flowed 
from cold storage might form **** on the front face of an evaporator with very low temperature, 
while the heat transfer effectiveness of said evaporator fell, there was an inconvenient point of 
decreasing the airflow which goes via said evaporator. 
[0009] 

Furthermore, in the freezer of the conventional refrigerator, in order to have defrosting equipment 
which usually uses an electric heater in order to remove **** formed on the surface of an 
evaporator, as mentioned above, in order that the power consumption of this electric heater might 
occupy about about 5 - 10% of the power consumption of the whole refrigerator, there was an 
inconvenient point that equipment effectiveness fell. 

The freezer equipped with two evaporators was developed as a casting plan for solving the above 
troubles, and the double loop-formation cycle and the single-loop cycle were mentioned as the 
typical example. 
[0010] 

It is alike and sets in said double loop-formation cycle, being appropriate — Although it is 
advantageous in respect of energy efficiency in order that it was constituted by two independent 
freezers which have mutually different evaporation temperature, and a high evaporation pressure 
may occur, differential pressure with a condenser may decrease in the cycle of cold storage and the 
loads of a compressor may decrease in number remarkably Since it was necessary to use every two 
of of said compressor and evaporator, respectively, there was an inconvenient point that the 
manufacture unit price of equipment rose and use nature fell. 
[0011] 

Moreover, it sets in the single-loop cycle represented as a Lorentz MOITSUNA cycle (Lorent- 
Meutzner cycle). It is what uses one compressor and two evaporators. One evaporator An additional 
************ sa k ej inconvenient ******** G f having the first-thing-to-do technical problem that it 
is necessary to spread this mixed refrigerant cheap after developing an usable mixed refrigerant since 
it is applicable only to a mixed refrigerant although the problem of the use nature fall by the 
increment in a manufacture unit price is solvable. 
[An indication of a design] 
[Problem(s) to be Solved by the Device] 
[0012] 

After making this design in view of such a conventional technical problem, mixing the refrigerant 
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which went via the evaporator for freezer compartments, and the refrigerant which went via the 

evaporator for cold storage and raising a pressure, by supplying a compressor A single-loop cycle 

applicable not only to a mixed refrigerant but a pure refrigerant is constituted, and it aims at offering 

the freezer of the refrigerator which has two evaporators which can maximum-ize energy efficiency 

the minimum costs. 

[Means for Solving the Problem] 

[0013] 

In the freezer of the refrigerator equipped with two evaporators concerning this design in order to 
attain such a purpose The compressor into which a refrigerant is made to compress, and the 
condenser which makes the refrigerant compressed by said compressor condense, An expansion 
means for freezer compartments to make the 1st pressure decompress the refrigerant condensed by 
said condenser, An expansion means for cold storage to make the 2nd pressure decompress the 
refrigerant condensed by said condenser, The evaporator for freezer compartments which makes the 
1st temperature cool the air which is made to evaporate the refrigerant which expanded with said 
expansion means for freezer compartments, and is supplied to a freezer compartment, The 
evaporator for cold storage which makes the 2nd temperature cool the air which is made to evaporate 
the refrigerant which expanded with said expansion means for cold storage, and is supplied to cold 
storage, After mixing the refrigerant which went via said evaporator for freezer compartments, and 
the refrigerant which went via said evaporator for freezer compartments and raising a pressure, the 
ejector supplied to said compressor is included and it is constituted. 
[Effect of the Device] 
[0014] 

After mixing with an ejector the refrigerant which went via the evaporator for freezer compartments, 
and the refrigerant which went via the evaporator for cold storage in the freezer of the refrigerator 
equipped with two evaporators concerning this design and raising a pressure so that it may explain 
below, in order to supply a compressor, a single-loop cycle applicable to a pure refrigerant is 
constituted, and it is effective in the ability to be able to maximum-ize energy efficiency with the 
minimum manufacturing cost. 
[The best gestalt for devising] 
[0015] 

Hereafter, it explains to the gestalt of operation of this design using a drawing. 
In the 1st operation gestalt of the freezer of the refrigerator equipped with two evaporators 
concerning this design The compressor 5 1 into which a refrigerant is made to compress as shown in 
drawing 1 , and the condenser 53 which makes the refrigerant compressed by this compressor 51 
condense, An expansion means 56 for freezer compartments to make the 1st pressure decompress the 
refrigerant condensed by this condenser 53, An expansion means 58 for cold storage to make the 2nd 
pressure decompress the refrigerant condensed by said condenser 53, The evaporator 61 for freezer 
compartments which makes the 1st temperature cool the air which is made to evaporate the 
refrigerant which expanded with said expansion means 56 for freezer compartments, and is supplied 
to a freezer compartment 8, The evaporator 63 for cold storage which makes the 2nd temperature 
cool the air which is made to evaporate the refrigerant which expanded with said expansion means 
58 for cold storage, and is supplied to cold storage 9, After mixing the refrigerant which went via 
said evaporator 61 for freezer compartments, and the refrigerant which went via said evaporator 63 
for freezer compartments and raising a pressure, the ejector 65 supplied to said compressor 51 is 
included, and it is constituted. 
[0016] 

Here, said expansion means 56 for freezer compartments and the expansion means 58 for cold 
storage can be constituted by the electronic expansion bulbs 57 and 59, respectively, and can adjust 
now the flow rate of each refrigerant which moves to said evaporator 61 for freezer compartments, 
and the evaporator 63 for cold storage from said condenser 53, respectively. 

On the other hand, the heat dissipation fan (un-illustrating) for making this condenser 53 radiate heat 
was prepared in the one side of said condenser 53, the endoergic fan (un-illustrating) for carrying out 
endoergic [ of these evaporators 61 and 63 ] to the one side of said evaporator 61 for freezer 
compartments and the evaporator 63 for cold storage was prepared, respectively, and connection 
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installation of the motor (un-illustrating) which supplies power to said heat dissipation fan and an 

endoergic fan was carried out, respectively. 

[0017] 

It is what showed the oil eliminator into which oil is made to separate from a refrigerant so that the 
non-explained sign 52 may be installed between said compressors 51 and condensers 53 among 
drawing and only a refrigerant may flow into said condenser 53. The non-explained signs 54 and 55 
are installed in the refrigerant outlet side of said condenser 53, and show the dryer from which the 
moisture included in the refrigerant is removed, and the receiver which adjusts the flow rate of a 
refrigerant with the load of said freezer compartment 8 and cold storage 9, respectively. 
[0018] 

And the non-explained signs 68 and 69 are installed in the refrigerant entrance side of said 
compressor 51, and show the accumulator which separates the refrigerant of a gaseous state, and the 
refrigerant of a liquid condition so that only the refrigerant of a gaseous state may be inhaled by said 
compressor 51, and the strainer from which the impurity included in said refrigerant is removed, 
respectively. 
[0019] 

Based on drawing 2 , it explains to actuation of the freezer of the refrigerator equipped with two 
evaporators hereafter applied to this design constituted in this way. 

First, the refrigerant of the low-temperature low voltage condition a which flowed into the 
compressor 51 is compressed by said compressor 51, changes to the steamy condition b of elevated- 
temperature high pressure, and is inhaled by the condenser 53, and this condenser 53 emits heat and 
changes the refrigerant of said elevated-temperature high pressure to the liquefied voice c of ordinary 
temperature high pressure. 
[0020] 

Subsequently, the refrigerant of ordinary temperature high pressure which went via said condenser 
53 An amount is determined by the load set as a freezer compartment 8 and cold storage 9, and it is 
moved to the expansion means 56 for freezer compartments, and the expansion means 58 for cold 
storage, respectively. The expansion means 56 for these freezer compartments and the expansion 
means 58 for cold storage determine the flow rate of a refrigerant that the refrigerant of optimum 
dose is supplied to the evaporator 61 for freezer compartments, and the evaporator 63 for cold 
storage according to the load of said freezer compartment 8 and cold storage 9. 
[0021] 

Subsequently, the refrigerant which went via said expansion means 56 for freezer compartments is 
decompressed by the condition dl with the 1st pressure, while the refrigerant which went via said 
expansion means 58 for cold storage is decompressed by the condition d2 with the 2nd pressure and 
these refrigerants dl and d2 go via said expansion means 56 for freezer compartments, and the 
expansion means 58 for cold storage, respectively — etc. — it expands in enthalpy and a liquid and a 
gas will be 2 phase mixed. 
[0022] 

Subsequently, the refrigerant which went via the refrigerant and the expansion means 58 for cold 
storage which went via said expansion means 56 for freezer compartments in this way after flowing 
into said evaporator 61 for freezer compartments, and the evaporator 63 for cold storage, 
respectively, it evaporates completely ~ having — ****** — it changes to the low-temperature low 
voltage conditions el and e2 of having temperature and a pressure, respectively, surrounding heat is 
taken in this process, and the 1st temperature and the 2nd temperature are made to cool surrounding 
air 

[0023] 

Thus, the air cooled by the temperature set as said freezer compartment 8 and cold storage 9 with 
said evaporator 61 for freezer compartments and the evaporator 63 for cold storage is supplied to 
said freezer compartment 8 and cold storage 9 via a cold duct (un-illustrating) and a flow regulator 
(un-illustrating), respectively. 
[0024] 

At this time, it prevents that the passage of the cold which is cooled with said evaporator 61 for 
freezer compartments, and is supplied to said freezer compartment 8, the cold which is cooled with 
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said evaporator 63 for cold storage, and is supplied to said cold storage 9, and ** is separated 
completely mutually, and the cold of these freezer compartments 8 and the cold of cold storage 9 are 
mixed. 
[0025] 

Subsequently, the refrigerant which would be in the gaseous state of low-temperature low voltage 
while going via said evaporator 61 for freezer compartments and the evaporator 63 for cold storage 
flows into an ejector 65, mutual mixing is carried out, a pressure rises, and the refrigerant 
pressurized by the ejector 65 in this way repeats the process which it was again inhaled by said 
compressor 51 and was mentioned above, and performs it. 
[0026] 

And in the 2nd operation gestalt of the freezer of the refrigerator equipped with two evaporators 
concerning this design, as shown in drawing 3 , said expansion means 56 for freezer compartments 
and the expansion means 58 for cold storage are characterized by being constituted by the 
combination of two or more capillary tubes 57a, 57b, 57c, 59a, 59b, and 59c. In drawing 3 , although 
it shows the number of a capillary tube at a time in three pieces for every expansion means, the 
number can change variously. 
[0027] 

Thus, said each expansion means 56 and 58 which consist of combination of each of said capillary 
tubes 57a, 57b, 57c, 59a, 59b, and 59c So that the passage of a refrigerant can be changed with each 
load set as said freezer compartment 8 and cold storage 9 Mutual branch of each capillary tubes 57a, 
57b, 57c, 59a, 59b, and 59c is carried out, and they can also use an orifice in the example of 
modification of this design instead of said each capillary tubes 57a, 57b, 57c, 59a, 59b, and 59c. 
[0028] 

That is, in the 2nd operation gestalt of this design, since said each capillary tubes 57a, 57b, 57c, 59a, 
59b, and 59c are carrying out mutual branch of each expansion means 56 and 58 which consist of 
combination of two or more capillary tubes 57a, 57b, 57c, 59a, 59b, and 59c, they can change the 
passage of a refrigerant according to the load of said freezer compartment 8 and cold storage 9. 
[0029] 

And as shown in drawing 4 , before it installs the preheater 67 which heats a refrigerant between said 
ejectors 65 and compressors 51 and a refrigerant is inhaled by this compressor 51, it is made to have 
raised the temperature of a refrigerant in the 3rd operation gestalt of the freezer of the refrigerator 
equipped with two evaporators concerning this design. 

Said preheater 67 carries out heat exchange of the refrigerant of the low temperature which went via 
said ejector 65, and the hot refrigerant of each other which went via said condenser 53, and makes 
the refrigerant which went via said ejector 65 heat here. 
[0030] 

Thus, if heat exchange of the refrigerant which went via said condenser 53 with said preheater 67, 
and the refrigerant of each other which went via said ejector 65 is carried out, in order for the 
refrigerant which went via said condenser 53 to be in a supercooling condition, and to flow into said 
each expansion means 56 and 58, and for the refrigerant which went via said ejector 65 to be in 
overheating and to flow into said compressor 51, said preheater 67 raises the energy efficiency of a 
freezer sharply. 

[Brief Description of the Drawings] 
[0031] 

[Drawing 1] It is the outline block diagram having shown the 1st operation gestalt of the freezer of 
the refrigerator equipped with two evaporators concerning this design. 

IDrawing 21 It is the graph which showed the degree of pressure-enthalpy line of the refrigerating 
cycle in the freezer of the refrigerator equipped with two evaporators concerning this design. 
fDrawing 31 It is the outline block diagram having shown the 2nd operation gestalt of the freezer of 
the refrigerator equipped with two evaporators concerning this design. 

[Drawing 4] It is the outline block diagram having shown the 3rd operation gestalt of the freezer of 
the refrigerator equipped with two evaporators concerning this design. 

IDrawing 5] It is the outline block diagram having shown the freezer of the conventional refrigerator. 
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rDrawing 61 It is the graph which showed the degree of pressure-enthalpy line of the refrigerating 
cycle in the freezer of the conventional refrigerator. 
[Description of Notations] 
[0032] 

5 1 — Compressor 
53 — Condenser 

56 — Expansion means for freezer compartments 

57a, 57b, 57c ~ Capillary tube 

58 — Expansion means for cold storage 

59a, 59b, 59c - Capillary tube 

61 — Evaporator for freezer compartments 

63 — Evaporator for cold storage 

65 — Ejector 

67 - Preheater 
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CLAIMS 



[Utility model registration claim] 
[Claim 1] 

The compressor into which a refrigerant is made to compress, 

The condenser which makes the refrigerant compressed by said compressor condense, 

An expansion means for freezer compartments to make the 1st pressure decompress the refrigerant 

condensed by said condenser, 

An expansion means for cold storage to make the 2nd pressure decompress the refrigerant condensed 
by said condenser, 

The evaporator for freezer compartments which makes the 1st temperature cool the air which is 
made to evaporate the refrigerant which expanded with said expansion means for freezer 
compartments, and is supplied to a freezer compartment, 

The evaporator for cold storage which makes the 2nd temperature cool the air which is made to 
evaporate the refrigerant which expanded with said expansion means for cold storage, and is 
supplied to cold storage, 

The freezer of the refrigerator equipped with two evaporators characterized by including the ejector 
supplied to said compressor and being constituted after mixing the refrigerant which went via said 
evaporator for freezer compartments, and the refrigerant which went via said evaporator for freezer 
compartments and raising a pressure. 
[Claim 2] 

Said expansion means for freezer compartments and the expansion means for cold storage are the 
freezer of the refrigerator equipped with two evaporators according to claim 1 characterized by being 
constituted by the electronic expansion bulb, respectively. 
[Claim 3] 

Said expansion means for freezer compartments and the expansion means for cold storage are the 
freezer of the refrigerator equipped with two evaporators according to claim 1 characterized by being 
constituted by the combination of two or more capillary tubes, respectively. 
[Claim 4] 

Said expansion means for freezer compartments is the freezer of the refrigerator equipped with two 
evaporators according to claim 1 characterized by being constituted by the electronic expansion bulb 
and said expansion means for cold storage being constituted by the combination of two or more 
capillary tubes. 
[Claim 5] 

It is the freezer of the refrigerator equipped with two evaporators according to claim 1 characterized 
by for said expansion means for freezer compartments being constituted by the combination of two 
or more capillary tubes, and constituting said expansion means for cold storage by the electronic 
expansion bulb. 
[Claim 6] 

The freezer of the refrigerator equipped with two evaporators according to claim 1 characterized by 
forming a preheater between said ejectors and compressors. 
[Claim 7] 

The freezer of the refrigerator equipped with two evaporators according to claim 6 characterized by 
performing heat exchange between the refrigerant of the low temperature which went via said 
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ejector, and the hot refrigerant which went via said condenser in said preheater. 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0031] 

[Drawing 1] It is the outline block diagram having shown the 1st operation gestalt of the freezer of 
the refrigerator equipped with two evaporators concerning this design. 

[Drawing 2] It is the graph which showed the degree of pressure-enthalpy line of the refrigerating 
cycle in the freezer of the refrigerator equipped with two evaporators concerning this design. 
[Drawing 3] It is the outline block diagram having shown the 2nd operation gestalt of the freezer of 
the refrigerator equipped with two evaporators concerning this design. 

[Drawing 4] It is the outline block diagram having shown the 3rd operation gestalt of the freezer of 
the refrigerator equipped with two evaporators concerning this design. 

[Drawing 51 It is the outline block diagram having shown the freezer of the conventional refrigerator. 

[Drawing 6] It is the graph which showed the degree of pressure-enthalpy line of the refrigerating 
cycle in the freezer of the conventional refrigerator. 
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